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A publication of External Affairs — Policvholder and Institutional Research

Employee Benefit Plans and

Personal Financial Planning with Expert Systems

Followmng an intraduction. this issue of
Research Dialogues preseuts an analysis of

“expert systems.” the special compuier pro-
wrams that facilitate comprebensive personal
Jinancial planntng, The analivsis was pre-
parved v Mary Ellen Phillips. M.B.A..
CPA: Norme Lo Naclsor, PA.D.CCLU . comd
Carol E. Brown. Ph.D.. CPA. of the College
of Business. Orvegon State U niversiny,

Introduction
D 1 ost emplovees build their personal

financial plans—both shore- and
long-term-—around their emplover-pro-
vided benetits. And most educational ad-
miniscrators are aware ot the coses of such
benetic plans, A recent TIAA-CREF sur-
vey of colleges and umiversities showed
that the average emplover’s share of bene-
fit plan costs in 1989 was 8 percent ot pay-
roll for retirement pians. 6.6 percent tor
Social Securitv and other mundated bene-
ties, and 6.1 percent tor healch care plans.

Employers’ costs tor retirement and
msurance plans have been rising. From
1977 to 1989, they increased abour 13
percent—irom 18.7 percenc of payroll to
M1.1 percent. One way employvers are
managing cost increases is to ask em-
plovees to pay a larger share of benetic
plan coses. Thus over che same period,
employees’ coneributions tor benetits in-
creased about 19 percent—f{rom 9.1 per-
cent ot payroll co 1.9 percent.

As insticutional budgets cighren, the
trend toward a larger employee share of
benetit plan costs is expected to contin-
ue, along with another trend—increas-
ing emplovee choices from among bene-
tie plan oprions.

Nor all changes are happening because

employees are being asked to pay more of

the cosc. Some strong demographic fac-
tors also are involved. Because of chang-
ing demographics, benefit plan managers
can no longer design their benetit plans
by assuming a “typical” employee, such as
a matried breadwinner with a nonwork-
ing spouse at home with one or more chil-

dren. Today's employees are a rainbow of

households and financial sicuacions—sin-
gle parents. single individuals. nontradi-
rional domestic partnerships, married
couples with children. and wage-earning
couples. A 1988 scudy of TIAA-CREFES
participants by the Institute for Social Re-
search of The University of Michigan
found that 1 percent of married partici-
pants had working spouses,

While recognition of employees™ di-
versity gives employees new and more
varied choices. it also places new de-
mands un them. As a result, more atten-
ton 1s being given to personal financinl
planning co assist emplovees in making
their decisions.

Personal tinancial planning is prepar-
ing a lifetime plan, based on the family’s
or the household’s current financial sta-
tus. that covers all aspects of personal and
financial goals, both shore-term and
long-term. Updating is needed if finan-
vial status or the plan’s assumptions
should change.

The short-term actions considered ina
personal tinancial plan include choosing
from options in employer-provided bene-
fit plans and integrating salary and bene-
fits wich short-term tinancial needs.

Longes-term goals include saving and in-
vesting for retirement, home ownership,
school and college tuition, auto purchas-
es, vacations, and rainy days.

Alchough all chese are demanding, re-
cirement planning is especially challeng-
ing: It requires determining the amount
of income needed to replace salary, retan
purchasing powet—and lasc a lifetime.
Both che emploving institution’s retire-
ment plan and Social Security are vical
building blocks. However, most of us
recognize that in planning tor retire-
menc. we ourselves aie responsible for
filling gaps not met by Social Securitv
and pension income.”

TIAA-CREF provides help in the re-
trement planning process through ics
counseling staff, retirement planning
seminars, telephone response centers, and
extensive intormacion marerials for insti-
tucions and individuals. But comprehen-
sive planning is needed to identiry and
achieve all che shore- and long-rerm fi-
nancial goals of employees.

Personal Financial Planning
with Expert Systems

By Mary Elfen Phillips. Noviwa 1.
Nielsan, nd Carol £, Brown

Personal financial planning experc svs-
tems are special computer programs that
make comprehensive plans possible at a
reasonable cost, from 5200 to §500,
about one-tenth or less the cost of plans
prepared by professional planners,

Families can purchase a personal h-
nancial plan from a planning profession-
al who uses an expert system. If plans
prepared by expert syscems ace oftered as
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an employee benerit. =mplovers either
wan Plll’Ch'JSt‘ an c:\'pr:rt 5}'\'[L‘m 'dnd pl'()-
vide the service direcziv to their em-
plovees or can hire the services of a svs-
tem operator who deats directly wich
the emplovees. The value of the ¢m-
plover-provided planaing benetit is re-
ported as taxable income by the em-
ployee, and the cost may be deductible
by the emplovee.

The Scope of Personal
Financial Planning

Personal financial planning, whether
done on a tee basis by proressional plan-
ners or by expert systems. provides an
individualized plan to help tamily
members manage their assets and obli-
vations during cheir Litetimes and dis-
tribure thesr wealth at deach.

Comprehenitte Plans A comprehensive
personal financiat plan begins with the
collection and analysis of personal and fi-
nancial information tsee Figure 1), The
plan considers all aspects of a tamily’s per-
sonal finances: assets. debes. currene and
future income, current and anticipaced
tucure expenditures, retirement benetics,
and insurance coverage. The plan also
constders the tamily’s coals and desires,
their atntudes toward savings, their ex-
pectations regarding intlation and in-
vesement cecurns. and cherr risk coler-
ance. Comprehensive rersonal financial
plans are raulored to individual situa-
tions, since no two individuals or tami-
lies have che same tinancial posicion,
sources of income. spending habics,
goals and desires, intlation expectations,
or attitudes toward risk.

A comprehensive personal tinancial
plan includes cight maior planning areas

A Cash A Insurance

A Debt A Retirement
A lncome tax A [state

4 Investment 4 Personal goals

A comprehensive plan’s recommen-
dations mclude suggestions covering
all planning areas and rthe level of per-
sonal savings needed t meet the fami-
ly's financial goals. It onlyv some areas
are included, ioas called a partial or
modular plan.

Figure 1

The Personal Finanaal Planning Process

Facts:

Individual Family Information
Assers/Liabilities i
Current Revenue Sources
Fucure Revenue Sources
Current Expendicures
Anricipated Future Expenditures
Retirement Benefits
Insurance Coverage
Goals and Desires of the Family
Farmily’s Expectations

Inflation
Investment Recurns
Acticudes toward Risk

Beneficiaries
Property Ownership
Citizenship

Health Status

Assumptions

.

Environmental ;
Inflacion Rates
Investmenc Returns . !
Life Expectancy i

¢

System !
i

1

l

Experts’ Knowledge

Accounting
Asset and Liabilicy Valuations
Cash Flows
Debt Management

Taxacion
Income, Estate, and Gift

Laws
Divorce. Will, Estate, and Trust
Property

[nvestment Products
and Opportunities

Insurance

Pensions

Employee Benefits

Financial Plan:
Planning Areas

Cash Management
Debe Managemenc
Income Tax Planning
Investment Planning

!
[nsurance Planning i
Retirement Planning i
iistate Planning i
Specific Personal Financial Goals

Professintal Plaowsers Comprehensive
plans may be prepared by protessional fi-
nancial planners.

Professional planners can prepare
comprehensive personal tinancial plans
with or without the use of computer
programs. It an expert system 15 used.
the planner may assise in preparing the
familyv’s information for the plan, set-
ting system paramecers, interpreting
the plan. and counseling che family
about carrving out the plan’s recom-
mendations. Although the famuly will

benefit from the professional’s scrvices,
they add to the cost of the plan,

Expert Systems Expert systems use ar-
tibicial intelligence techniques to solve
complex problems that may have many
acceprable solutions. Because no single
correct answer-set exists tor a personal
financial plan, expert systems are excel-
lent tools for preparing personal finan-
cial plans.

Currently, personal financial planning
expert systens are sold or licensed ro ac-
counting firms, tinancial insticutions,
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employers, and professional planners. The
plans prepared by expert systems are pro-
duced for clients of accounting firms, cus-
tomers of financial institutions, employ-
ees, and clients of personal financial
planners. Some developers and operators
of expert systems only sell plans <o their
clients, and others sell or lease their soft-
ware to independent planners, to institu-
tions, and to employers.

Analysis of Systems We analyzed finan-
cial plans prepared by four personal fi-
nancial planning expert systems from the
six systems in operation at this writing.
We excluded one system because its
plans are sold only in conjunction with
the services of a professional planner. We
tested 2 modified version of the other sys-
tem that was omitted. We do not identi-
ty the systems in this report.

We asked each of the four system op-
erators to prepare three personal tinan-
cial plans (see figure 2). The only assis-
tance used in preparing the information
for the plans was that routinely provided
to customers through toll-free telephone
numbers. The operators did not use a
planner to evaluarte the system-prepared
plans.

Expert Systems and
Personal Financial Planning

Because personal financial planning
solves goal-related problems thar may
have many acceptable solutions, expert
system technology is well suiced to the
wask. Initially, developing an expert sys-
tem involves two types of experts: those
with expertise in the problem-solving
field—"the domain"~—and those with
expertise in representing and structuring
the experts’ knowledge for computer
use—"knowledge engineers.”

To develop an expert system in per-
sonal financial planning, the planning
experts explain the information needed
to prepare 4 quality plan, the reasoning
used to arrive at sofutions to specific situ-
ations, and how the plan reports the solu-
tions. Then, che knowledge engineers
represent the planning experts’ knowl-
edge and skills in the computer program.
Repeated testing refines the knowledge
base until the expert system is perform-

Figure 2

Expert Systems Tested, Operator,
and Income Ranges of Plans

Expert System Operator Income Ranges
System A CPA firm All incomes

System B Service bureau $25,000 - $200.000
System C Commercial bank $25,000 - $500,000
System D CPA firm All incomes

ing at an acceptable level. The knowl-
edge base of an expert system is stored
within the computer so that it is directly
accessible to the developer.

System Iuprr Because a comprehensive
financial plan requires extensive data, the
operator needs a way for the family to
provide the details of its personal and fi-
nancial information and goals. Current-
ly. all the expert system operators use
daca-gathering forms to obtain and orga-
nize a family’s information.

The forms are developed to be easily
understood and easy to use, and to allow
reporting of complete information in a
way that can be encoded for computer
use. A family reports its information on
the operator-provided data-gathering
forms. Then the operator enters the in-
formation into the system directly from
the forms.

The expert system prepares the per-
sonal financial plan by using che family’s
data, the system'’s assumptions about the
environment (see Assumptions. Figure
1), and che experts’ knowledge stored in
the system's knowledge base. Borh the
accuracy and completeness of the fami-
ly’s information and the knowledge of
che planning experts stored in the
knowledge base are critical to the quali-
ty of the financial plan.

Advantages and
Disadvantages of Expert Systems

Compared with human personal fi-
nancial planners, an expert system has
several advantages and some disadvan-
tages. The advantages include

A Lasting expertise—a system does not
retire, quit, or die

A Consiscent decisions—a system’s abil-
ity to solve problems is not affected

by stress or personal and job-related
problems

A Low operating costs—an expert sys-
tem can produce personal financial
plans wich very lictle marginal cosc

A Inexpensive duplication of exact
copies of the expert system—it is easy
to duplicate a computer program,
while training new personal financial
planners is a time-consuming and ex-
pensive process

The disadvantages include

A Lack of common sense

A Inability to perceive changes in the
environment

A Inabilicy to recognize a problem that
is not solvable or is outside its range
of expertise

These disadvantages suggest chat an
expert system's knowledge base must be
constantly updated and improved, and
needs constant oversight by competent
and trained developers and operators.
The developer must provide both the
adaprability to changes in the environ-
ment and the common sense.

Purchasing the Planning Service

Two factors make an expert system
for persoral financial planning expern-
sive to develop. First, the breadth of dis-
ciplines used in financial planning is ex-
tensive: several experts are needed to
cover the domain adequately. Second,
expert system development requires
computer specialists who are experts in
representing and processing the domain
knowledge. One developer invested
eighty person-years of development
time before being satisfied with the sys-
tem-produced plans.

Besides the large initial investment
in system development, the developer

Research Dialogues

3

Page 3




MUSE CONCINUe to INVest resources to up-
date the knowledge base for changes in
income tax laws, insurance and invest-
ment products, and the environment.
For specific clients, such as employers or
other large institutional groups, the sys-
TemM Operaror may invest resources to
customize the knowledge base to in-
clude specific informarion about the
client’s retirement plan and other em-
ployee benefits.

Criteria for Selecting
an Expert System Provider

How is an expert system to be select-
ed? The following criteria should be
considered when selecting an expert sys-
tem to prepare personal financial plans:

a Quality of data-gachering forms and
assistance provided to prepare the in-
formation

A Flexibility of the system

A Understandability of che plans

A Reliability and suirability of the system
A Potential liability for the plans

The Data-gathering Forms
and Support Provided

The organization, underscandability,
user friendliness, and completeness of
the forms are vital to assure thart the
family receives a quality plan.

Assistance with Forms If a family is
preparing its data-gathering forms
without professional assistance, forms
designed to help the family find the in-
tormation and the values to use are bet-
ter than ones that do not provide this
help. For example, the form might refer
che famnily to a particular line on their
income tax recurn, or if the system is
customized for an employer group, it
might refer the employee to a particular
line on a benefic statement. The plan-
ning provider may have a toll-free num-
ber or may provide personal assistance.
All four systems tested have toll-free
help numbers. Some expert systems
store the family’s data, so that only up-
dated information is needed for subse-
quent plans.

Completeness of Forms If the data-gach-
ering forms do not request all the vital

informacion, the plan will not be cor-
rece. In our tests, we found that some
vital information could not be entered
on the forms. For example, none of the
dara-gathering forms provided a place
for reporting pension benefits received
in a divorce sectlement. Figure 3 lists
some of the items included or excluded
on the data-gathering forms.

Flexibllity of the System

A well-designed expert system offers

flexibility

A To provide only a part of a comprehen-
sive plan, such as cash management or
retirement planning (modularization)

A To modify basic assumptions inherent
in the expert system, such as the antic-
ipated rate of inflation (parameteriza-
tion)

A To modify the plan’s recommenda-
tions and decide the effects ("what it
analysis)

Partial Planning Not all families feel
they need a comprehensive personal fi-
nancial plan. For example, some fami-
lies may be interested only in retire-
ment planning and may not want
recommendations in other areas. A flex-
ible system allows che family to select
only those planning areas that meet
their needs.

Handling Variations Some families
may prefer certain planning strategies or
investments that are not typical of the
system-prepared plan’s recommenda-
tions. A system thar allows these prefer-
ences o be included in the plan’s recom-
mendations may be more helpful. A
family is more likely to follow a plan
that includes its preferences. If a family's
strategies and its goals are incompatible,
the expert system will produce an ac-
ceptable solution, and the plan will pro-
vide an explanation of the rationale used.

Basic Assumprions The projections
needed to provide the data for the plan’s
recommendations use assumptions
about inflation rates, investment rates of
return, and life expectancy. The assump-
tions used by the systems :sted, shown
in Figure 4, are key to realistic projec-
tions of savings and investments needed

for a desired standard of living in retire-
ment, and savings needed to educate
children, purchase a home, or meet zny
other large, one-time purchase. These
same assumptions are used to prepare
estimates of & family's need for survivor
and disabilicy benefits. Some system op-
erators will modify these assumptions
for a company purchasing large num-
bers of financial plans. For all parame-
ters, the personal financial plans should
clearly stace whart the parameters are and
provide verbal and graphic explanations
of t! e effects of differences from them.

Other Assamprions Other system as-
sumptions also affect the projections:
property ownership laws—communicy
property versus head-of-household,
beneficiary designations for life insuc-
ance and pension benefits. citizenship.
and current health status. Expert sys-
cems include these assumptions in their
knowledge base and use them in projec-
tions.

Reasonable Limits Depending on the
system, the operator may or may not be
able to change the parameters for the
etivironmental factors. A system should
allow for a family’s reasonable percep-
tions abouc the environment of the fu-
ture; othe-wise it may produce a plan
that is not as useful as a plan that in-
cludes those perceptions. On the other
hand. if a family’s perceptions are out-
side a reasonable range, they will be
overridden by the system and not used
to prepare the plan. For example, if a
family believed inflation would exceed
20 percent per year indefinitely, che sys-
tem would nort use this extreme belief in
preparing the plan but would substicuce
a reasonable inflation rate.

Inflation Rates System A uses the
client’s inflation rate, and its data-gath-
ering forms suggest 5 percent. For the
other systems tested, the inflation rates
are a built-in parameter—the same for
all plans.

Life Expectancies  All the expert sys-
tems evaluated have different built-in
parameters for life expectancy. While all
were within reasonable ranges, no two
were the same.

Page 4
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Figure 3
Inclusion of Selected
Family Information ltems in the Tested Expert Systems

Family Information

Items included

Item System A System B System C System D
Cicizenship No No No No
Communicy property Yes No No Yes
Remainder interest in a Yes No Yes No
trust or estate

Expected future gifts Yes No Yes No
Pension benefits received No No No No
in a divorce

Spouse or estate not bene- No No No No
ficiary of pension benefics

Spouse not beneficiary of Yes No No No
life insurance

Spouse’s earned income Yes No No Yes
changes if other spouse

15 disubled or dies

Death and disability Yes No No Yes

benetits of defined-
benetit pension plan

Investment Rartes of Retnrn Two sys-
tens set a rate of recurn based on an
analysis of a family's actual invest-
ments. The other two systems used a
predetermined rate of return.

Specific Planning Areas and
Recommendations

A comprehensive plan should have
both general and specific recommenda-
tions in these areas: income tax plan-
ning, cash flow planning, debt man-
agement, savings and investments,
education and ocher goals for children,
other major expenditures, retirement
planning, disability planning, life insur-
ance planning, other insurance plan-
ning, and estate planning.

All the systems’ plans presented in-
formation to support the planning rec-
ommendations. For families to plan,
knowledge about current cash inflows
and outtlows, financial position, income
eax liability, and marginal effective in-
come tax rate is viral. A personal finan-
cial plan should include a cash tlow
statement, a statement of personal fi-
nancial position (balance sheet), a deter-
mination of the current year's income
tax liability. and a presentation of the

family's marginal effective income tax
rate. All the systems’ plans had state-
ments of personal financial position.
Two systems’ plans did not present cash
flow statements.

Marginal Effective Income Tux Rute A
taxpayer's marginal effective income tax
rate is the combined federal and state
tax rate payable on the next dollar of
taxable income. Because this rate atfects
many wx planning and investment de-
cisions, understanding it and how it is
computed is vital to understanding a
plan’s recommendations. System B's and
System D's plans omitted state income
taxes in the computation of the family’s
marginal tax rate. If a family is a resi-
dent of a high income-tax state, this
omisston causes substantial errors in rec-
ommendations.

Understandability of the Outpnr  The
system-prepared plan should be clear,
concise, and easy to understand. If the
plan’s recommendations and rationale
are not understandable. the family may
have wasted time and money. The rec-
ommendations of the plans we evaluated
were clearly stated. although they varied
in length and level of planning detail.

Differences among Plans All che sys-
tems’ personal financial plans covered
all the planning areas (see Figure 1), al-
though the relative emphasis differed
signiticancly, with some planning areas
covered only with general discussions
and others in detail. [n addition, discus-
sions and computations about specific
assets and liabilities and specific plan-
ning recommendations were not always
included in the same section of the
plans. System D provided its general
discussion in a reference manual accom-
panying its plans, except for estate plan-
ning, which was discussed in both its
manual and the system-produced plans.

Differences in Recommendations The
differences among the plans' recom-
mendations were substanciai in some
areas in the test cases. These differences
were parcially caused by

a Differences in the data-gathering
forms. such as including or excluding
child support

A Use of different values for environmen-
tal factors. such as inflation rates

A Use of differenc assumptions, such as

assumning a spouse is the beneficiary of
life insurance

We conciuded that when ditferences
in the reported information caused dif-
ferences in the recommendations, com-
parisons of the specific recommenda-
tions of the plans were not appropriate.
If the differences were due to environ-
mental factors or the system rules, com-
parisons were appropriate. Because the
plans differently classified certain plan-
ning area elements, comparison of the
systems’ plans required careful reorgani-
zation of the recommendations.

Income Tax Plannsi;y Effective income
tax planning keeps income taxes at the
lowest possible level and emphasizes the
intermediate and long-range effects of
recommendations and changes in the
current financial position of a family.
These long-range planning techniques
can include the advantages of tax-de-
terred annuities and tax-exempt invest-
ments. System B's plans did not cover
income tax planning, while the others
extensively covered this area. System A's
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Figure 4
Expert Systems’ Assumptions When Profiles Were Run

Assumption System A System B System C System D
Inflation rates

General Client’s expected rate: 5.0% 5.-1% 4.0%

Real estate forms suggest 5.07% 8.5% 5.0% 1.0%

Educarion ~0% 6.1% 4,09%
Investment returns Weighted average 8.5% Actual returns 8.0%

(before tax) of actual returns after recommended

investment changes
Life expectancy Average plus Men: 82 Top 5% Average'
five years Women: 83

Health status considered No No Average life expectancy No

Property ownership
Community versus
separate

Beneficiaries
Pension benefits
Life insurance

Has been changed o 90 vears.

Data-gathering
forms specitied,
correctly treated

Assumes spouse or estate
Designated beneficiaty

Ignores community
property laws

Assumes spouse or estate
Assumes spouse

Has been revised and now correctly treats community properey.
Could specity benettciary it oprional dara-gathenng forms used.

[gnores community
property laws?

Assumes spouse or estate’
Assumes spouse’

Not specified on
data-gatheiing forms
but correctly treated

Assumes spouse or estate
Assumes spouse

and System C's plans included both fed-
eral and state income taxes. System D's
plans covered only federal income taxes
and specifically stated char state income
taxes were omitted. For most families,
the omission of any federal or state in-
come tax considerations causes substan-
cal planning errors.

Cush Plaming and Debt Manar mient
The ettective management of cash is
critical if a family is to meet its current
living costs and current debrs, and pro-
vide cash tor future goals. All tested
plans included sections on cash flow
planning and debt management. Sys-
tem D's plans were limited to cash in-
flows, as its data-gathering forms only
asked tor tax-deductible cash outtlows
and not personal cash expenditures. All
tested plans recommended maintaining
cash reserves for emergencies, buc che
amounts varied.

Divestment Plawiing While none of
the plans offered specific investment
recommendations, they all recom-
mended percentages of investment di-
versification by type and degree of risk.
To compate che suggesced invescment
diversitication, we grouped the recom-
mendations into three categories: cash
and fixed-income investments, equity

securities. an: real estate—the most
general categories used by any of the
system’s plans. The plans’ recommen-
darions for diversification of invest-
ments reflected the amount of invested
assecs as well as a family's risk tolerance.
System C's plans were the most conser-
vative. Their recommendations exclud-
ed equity investments in two of che
three tested cases; the third recom-
mended 11 percent equity investments,
compared wich art least 40 percent rec-
ommended by the other systems.

Financing Future Goals  All famulies
have future goals for important but in-
frequent expenditures. These goals may
include financing a college educarion;
paying for a wedding; buying a home,
vacation home, or rental propetty; buy-
ing a boat or airplane: or buying a busi-
ness.

System B's and System C's plans
specifically discussed the family's ex-
penditure goals that we entered on the
data-gathering forms. System A’s and
System D's plans did not provide this
discussion. System C's plans consid-
ered borrowing to finance future goals
and showed the percentage attainable
for each specified goal. System B's
plans recommended that all families

rethink cheir goals if they had insuffi-
cient cash.

System C built automobile zeplace-
ment into its recommendations: The
other systems’ plans required this to be
a specific goal. With the exception of
funding college educations, System D's
plans did not cover fucure goals.

Financing College Educations All
plans provided for financing college ed-
ucations as a personal goal. In their
data-gathering forms, all systems pro-
vided cost ranges for college educations
to help the family estimare these values.
The cost ranges seemed reasonable.

Retirerient Planning All systems’ plans
included recirement planning. Each sys-
tem had a different technique for com-
puting life expectancy and used different
sates of Jiflation and investment return.
We concluded chat if chese were the only
factors that differed among the plans, the
recommendations could be meaningfully
compared. For all plans, the differences in
the information requested and the differ-
ences in the definitions, when identical
information was requested, resulted in
plan recommendations that were nat
comparable.

Insurance Coverage All systems’ plans
covered life insurance planning for sur-
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vivor income protection and disability
income protection. System A’ plans pro-
vided specific recommendations for
health. property. auto. and umbrella lia-
bility insurance. The other systems’
data-gathering forms did not ask for the
information needed for these recommen-
dations, but their plans included a gen-
eral discussion ot property and liabilicy
insurance. System C's plans provided a
general discussion of health insurance
coverage. System B's and System D's
plans did not cover health insurance.

Disabiiity Incoree Protection All systems’
plans included recommendations for
sources of ircome during periods of total
disability. However, definitional and fam-
ily information differences precluded
meaningful comparisons of the recom-
mendations. Each syscem’s data-gacher-
g torms defined income ditferently, and
although we attempred to report the
same values on all the systems’ forms for
the same case, we did not succeed.

Some defined-benefit pension plans
provide periedic disability income pay-
ments. System B's and System C's data-
gathering forms did not provide for in-
clusion of these disability payments,
thus overstating the recommended pur-
chase levels of disability income insur-
ance. Only System C's data-gathering
torms requested current healch stacus,
while the others assumed all breadwin-
ners were able-bodied. One plan recom-
mended disability income insurance for
adisabled person.

All systems’ plans covered disability
income insurance. System AS and Sys-
temn B's plans discussed the raxability of
disability income insurance, while the
other two systemns’ plans did not cover
tax treatment. All but System D’s plans
discussed the reduction or loss ot disabil-
ity income insurance once the recipient
was eligible for unreduced retirement
benetics from Social Securicy.

Survivor Inconte Protection Survivor in-
come comes from life insurance pro-
ceeds, deatch benefits from pension cov-
erage (lump sums or periadic payments),
Social Security under specified circum-
stances, and investment income. Each
system's data-gathering forms asked the

tamily to ecimate the income needed by
survivors. Again, each syseem defined
income differently, causing the recom-
mendations to vary trom one plan to an-
other, which precluded meaningtul
comparisons of the recommendations.

Also, System B’s and System C’s data-
gathering forms did not include a way to
enter expected income or death benefits
tor a survivor from a decedent’s pension
plan. Thus, these systems’ plans under-
estimated the assets available for the sur-
viving family members. System D as-
sumed thart survivor income from a
deceased spouse’s defined-benetic pen-
sion plan would be available to the sur-
vivor, while the other systems did not
make that assumption. Only System D's
data-gathering forms allowed us to re-
port a change in the surviving spouse’s
carned income upon the death of the
other spouse. Therefore, the other three
systems’ plans under- or over-estimated
future earned income in cases where a
change was ancicipated.

The data-gachering forms of Systems
A and B allowed us to report life insur-
ance beneficiaries. The other two sys-
tems assumed the spouse was the benefi-
ciary. We concluded that for Syscem C's
and Systemn D's plans, assets available to
asurviving family would be overstated if
insurance benefits had been assigned ei-
ther to a former spouse in a divorce ac-
tion, to ensure child support, or toa non-
spousal beneficiary.

Estate Planning The estate planning
sections of all the systems’ plans were
general in nature. These general discus-
sions were expected, since none of the
systems’ operators offer legal services,
and estate planning is mostly a function
of law. All systems’ plans computed the
gross taxable estates of our test cases. es-
timated the potential estate expenses,
and computed the potential estate tax
liability, with only minor differences
among the compucations.

Recommendations
and Implementation

Each of the tested systems produced
comprehensive financial plans based on
the reported information, the goals ex-

nressed, and the calculations and projec-
tions made by the system. The plans of
Systems Cand D were particularly profes-
sional in their appearance—in hardcover
notebooks, laser printed. indexed. and
easily reterenced. These syscems also in-
cluded the original dara-gathering torms
printed out to allow the family o check
for accuracy and as a reminder and record.

All the personal financial plans pro-
vided a summary of the recommenda-
tions made in their various sections.
Two sysrems’ plans provided a glossary
of financial, accounting, tax, and insur-
ance terms, particularly useful for fami-
lies without an extensive background in
financial planning.

All the expert-system providers have
professional planners. These planners
are available tor an additional fee to as-
sist clients in understanding cheir plans’
recommendations and implementing
the recommendations.

Reliability and
Suitability of the System

If an expert system tiuly represents
personal financial planning expertise.
che resulting plans will be of equally
high quality as plans prepared by a
qualified financial planner. An assess-
ment of the expertise of the developer is
crirical in system selection.

Testang Pluns Two approaches can be
taken to evaluate financial plans pro-
duced by an expert system. One ap-
proach is to rely on che professional rep-
utation of the system operator and the
other is to test the product.

An employer might wish to tesc each
available system for the potential use of
employees. [deally, such evaluations
should be based on test cases of eicher
real or assumed family data. Test cases
need to be carefully developed so thac
they cover a full range of financial and
personal situations and types of client
users, individual or family, employee or
self-employed.

Updutting the Knowledge Base The ad-
vantages of a personal financial planning
experc system rapidly disappear unless
the system’s knowledge base is constant-
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ly updated. Regulac updates are needed
10 incorporace new financial produces and
changes in tax laws. If a system develop-
er is stable, tinancially sound, and com-
mitted to the product, the necessary sys-
tem updates will be made to the
knowledge base. All the systems tested
are updated annually; some changes were
made to the tested systems as a result of
this research project.

Liability Risk An employer who
sponsurs personal financial planning as
an employee benefit may be concerned
about the potential liability risk for ex-
pert-system-prepared financial plans
that may be deficient. This risk can be
mitigated if the expert system operator
is selected with due diligence, :hat is,
with careful and documented attention
to quality, thoroughness, commitment
to privacy, absence of product bias, and
zood experience and reputation.

If the expere-system-produced plans
cover just one area, such as retirement
planning, that limitation should be
made clear to che employee. Similarly,
if comprehensive personal financial
planning is offered, the employer should
determine that the plans cover all de-
sired planning areas.

Benefir Tuxavility Under current fed-
eral income tax laws, employees who re-
ceive personal financial planning ser-
vices as an employee benefit must report
the value of the service as additional
earned income. Employees who itemize
deductions and have miscellaneous de-
ductions that exceed 2 percent of cheir
adjusted gross income can claim an off-
secting deduction.

Personal financial planning benefits
do not qualify under Section 132 of the
Internal Revenue Code for the favorable
income tax treatment of some other
benefits. The value of a financial plan-
ning benetit is subject to unemploy-
ment raxes and Social Security and
Medicare taxes.

Conclusion

We concluded chat all che expert sys-
tems reviewed can provide useful and

comprehensive personal financial plans.
At the same time, we recognize that a
key quality element is the basic data-
gathering forms: They must allow re-
porting of all relevant information
needed for a quality plan.

For the most parc, we gave the data-
gachering forms high marks, recogniz-
ing the difficulties involved in develop-
ing standard forms to meet a
multiplicity of financial and personal
situations. However, we would suggest
certain changes. For example, not all the
data-gathering forms allow for report-
ing anticipated changes in the family’s
primary soutces of earned income. A
minor change to the forms could add in-
formation that, for some families,
should be included.

Also, some of the forms did not pro-
vide for the reporting of gifts or of in-
come and beneticial interests in estates
and trusts. Two syscems’ data-gathering
forms did not allow for reporting death
and disability benefits from defined-
benefit plans, and thus overstated the
need in those cases for life and disability
Income insurance.

We opserved that certain changes in
family situations deriving from chang-
ing demographics could be added to the
data-gathering forms. [or example, fi-
nancial planning should inciude
changes in assets and their ownership,
income, or child support resulting trom
divorce or remarriage. While a family's
financial planning usually does not in-
volve an anticipated future divorce, we
found that the data-gathering forms did
not always allow for reporting existing
obligations or benefits relating to a
priot divorce or remarriage.

The systems’ plans differed ia the
depth of coverage of the various areas
encompassed by personal tinancial
planning. We also noted that the as-
sumptions regarding inflation rates, in-
vestment rates of recurn, and life ex-
pectancies differed among the systems.
presumably reflecting the expectations
and philosophies of the system operators,
However, because their impact on the

recommendations in personal financial
plans is substantial and can have a long-
term effect on the financial well-being
of tne client, we concluded thac all che
plans should provide extensive discus-
sion of their assumption: and should
give illuscrations of financial outcomes
resulting from differences in these as-
sumptions.

Although underlying benefic
philesophies may differ among institu-
tions, most employers in the field of ed-
ucation play a considerable role in pro-
viding benefit plan coverage and in
aiding employees in maximizing the
vaiue of that coverage. In addition to de-
ciding how comprehensive personal fi-
nancial planning fits into their institu-
tion's benefit philosophy, administrators
who consider adding expert-system-
prepared persoral financial plans as a
benefit will also want to determine if
employees are willing to pay for it. They
will need to consider as well the stages
in an employee’s career when the service
can be used to the besc advantage,
which employees to cover, and the level
of planning to provide—limited or
comprehensive.2
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